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RECENT DEVELOPMENTS IN FUEL SUPPLY AND DEMAND]/ 
By Arno C, Fieldner</ 


Six years ago, I addressed the annual meeting of the American Society for 
Testing Materials on ‘‘Fuels of Today and Tomorrow.’’3/ Since then, our 
country has been drawn into ancthner sreat war of veritabiy global extent, with 
unprecedented demands on fuels, foods, and materials in general. My purpose 
inthis address is to review the changes in fuel supply and demand since 1937 
and to give you my views on the outiook for the future. 


CONDITIO? NS IN 1937 


During 16936 the United States produced and consumed one-third of the 
world production of coal, two-thirds of the petroleum, and about 95 percent of 
the natural gas. Two-thirds of the oil produced in all countries since the dis- 
covery well was drilled in 1859 had come from American wells. With the ex- 
ception of the three depression years 1931, 1032, and 1633, new oil reserves 
were being discovered since 1924 well in excess of our increasing rate of con- 
sumption. Discoveries of natural gas, likewise, were tremendous in volume, and 
this fuel was being transported to most parts of the country by pipe lines, some 
of them more than 1,000 miles long. We had all kinds of mineral fuels in 
abundance and at prices that did not stint anyone in the maximum utilization of 
the mechanical devices that were being developed on every hand. No cne:.sus= 
rected that the time might come ina few years when gasoline would be doled out 
to some of us at the rate of 1-1/2 gallons a week or that many of our fuel-oil 
furnaces would have to be converted to burn coal, Of course, these restrictions 
are due to unusual war conditions, such as lack of coastwise tanker transpor 
tation, unprecedented demand for aviation gasoline, and the shortage of rubber 
for automotive tires. However, these shortages do call our attention to the 
vital part of petroleum reserves in our country’s future position among nations, 
Therefore, it is of special interest to review briefly the relations of recent 
supply. and demand with respect to our various mineral fuels. 


i/ Address at a meeting of the Western Society of Engineers, Chicago, Ill., 
April 22, 1948; published in the Journal of the Western Society of 
Engineers, September 1643. 

2/ Chief, Fuels and Explosives Service, Bureau of Mines, Washington, D.C. 

c/ Fieldner, A. C., Fuels of Today and Tomorrow: Proc, Am. Soc. Test. Mat., 
vol. 387, pt. I, Jine 1987, pr. 81-58, incl. 
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AS snown in figure 1, anthracite and bituminous coal supplied SO percent 

of the mineral fuel and water- -power energy of the United States in 1$00. The | 
effect of petroleum on the dernand for coal was not noticeable, owing to the | 
accelerating industrial activity: created by the Firs’ ‘Vorld War.and-to tne Tact 
that during this period aut mobiles were sti: Sninere new conceptions of trans- 
portaticn and were displacing horses; rather than trains and trolley cars, which 
received their energy from coal, | 


Kies the war, the displacing effect, first of petroleum, then of natural Bes, 

caused a decline in the vroportion of energy from coal until 1538, when it reach 
a minimum of 43 Le ae Since that date the proportion has increased each yes 
reaching 49: percent in if41. The proportion of energy from petroleum increés¢. 
toa makimum: cf 35 percent in 138 and has declined each year Since that date t. 
about 31-pevcent in'1941.. -Energy from anthracite has declined in general from 
20 percent. in $400 to 5.3 percent in 1537.and has remained.at about this figure 
Since that-date.. The marked rise in production of natural gas began in 1922 and 
has continued at a slower-rate-since 1930. The maximum proportion was 11.6 
percent in 193%. To calculate the proportion of coal displaced by water power, 
the fuel equivalent of water power is taken at the prevailing average of all 
central stations for each year, declining from 7.00 pounds yer kilowatt-heur in 

189 to 1.84 pound in 1941. It is apparent from the horizontal trend of the water- | 
power curve that the increase ‘in water-power installations has been compen- | 
sated by the -increased efficiency of utilization of coal in central electric staticns, | 
and thus no appreciable increase inthe pepe at the coal equivalent of water 
ROvee POSURE Ss | 7 7 7 , 


TOW ei us turn to. eo Ee which iistestes the annual supply of.enerzy 
of the United : States. ‘The population has increased,.in an approximately straign’ 
line, from .77. millich in 100 to 133 million in 1941. The total supply of ee 
increased at a greater rate up to 1918 and then at about the same rate until 152. 
The industrial depression thén caused a sharp drop from 25,500 trillion B.t.u. 
to 1€,800 trillion in 1932, With one interruption in 1938, the supply of.energy | 
then increased analy to en, 300 trillion B. t.u. in 1941, our maximum Zil=time:. 
SuDDI ye? Se 


e-° 


During the early part of this veriod, the production of bituminous ac 


Or 579 million tons (15,180 trillion B.t.u.) in 1918. ..That was the end of the rise 
from that date the demand for bituminous coal wavered with the ups and dcwns 
of industrial activity until 1927, when there began a decline that ended at 310 
millton tons (8,114 trillion B.t.u.) in 1882. Except for 1938, the rate of pro- 
duction of coal: increased rapidiy each year to 511 million tons (14,500 trillion. 
B.t.u.), in 1941.. Preliminary firures for 1642 indicate a tctal production of 530 
million tons cf bituminous coal and lignite. This figure, also, is an all-time 
high; being 1 million tons higher than the previous maximum ‘of 57 million tons 
in 1918. Thus we have another wartime maximum bproduc lion: | 
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CAUSE OF DECLINE IN_USE OF COAL 


The decline of the proportional consumption cf anthracite and bituminous 
coal coincident with the rise in the proportion of energy from petroleum and 
natural gas, as shown in figure 1, indicates that these fuels displaced coal toa 
large degree. In addition, there was a marked and sowing increase of efficiency 
in the utilization of coal. 


RISE IN USE OF PETROLEUL 


The invention of the internal-combustion engine and the.increased use of 
automotive transportation that it engendered have been the outstanding develon- 
ments of the mechanical age in our country. The number of motor venicles in 
the United States has increased from $ million in 1920 to 27 million in 1529 and 
to 35 million in 1941. No figures on the rate of increase of airplanes are in- 
cluded, but obviously the tremendous growth of military aviation will accelerate 
the development of civil aviation on a world-wide scale after the war. This vast 
increase of automotive horsepower has required a constantly increasing pro- 
duction of-petroleum to supply the necessary lubricants and fuel. To supply 
these needs, the production of gasoline has been increased from 122 million 
barrels in 1920 to 671 million barrels in 1941. Upto the present war conditicn, 
the oil industry has been able to meet all demands for liquid fuel, although 
failure to increase the rate of oil production between 1923 and 1926 caused a 
shortage and led to consideration of the possibility of producing supplemental 
motor fuels from oil shale, coal, and veretable materials. However, this fear 
of a shortage soon was allayed. Deeper drilling - tc depths of 7,00C feet, thén 
to 10,000 feet, and more - and the use of geophysical methcds for finding oil- 
bearing strata provided new discoveries at an increasing rate; in addition, the 
enormous East Texas pool, having an area of some 200 square miles, was-dis- 
covered in 1930 by wildcat methods. Oil production increased from 771 millicn 
barrels in 1926 to 1,404 million in 1941. 


. Parallel with the finding of new sources of crude oil, there was continued 
progress in increasing the yield and quality of the gasoline produced. AS 
geologists and physicists helped prospectors to find more oil, so chemists and 
engineers aided refiners in making more and better gasoline from the crude 
-oil and from the vapors - formerly wasted - that.are associated with the oil. 


_ The application of heat and pressure to breaking down of the complex 
raolecules of crude oil to the simpler ones of gascline, accomplished com- 
mercially by Burton in 1912, started a series of improvements in refining that 
have increased the production ratio of gasoline to crude oil from J]3 percent 
in 1912 to 45 percent in 1939. Today some refineries are obtaining a 70-percent 
yield of gasoline. A second far-reaching development was the discovery in 192z, 
oy Midgley and Boyd (inspired by Kettering), that the addition of small quantities 
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of tetra-ethy! lead and certein cther substances. to gasoline would suppress 
detonation and verniit the use cf higher cormmoressicn ratios in the engine and 
higher compression increc.sed the number cf miles cotainable from a callon of 
gascline. This develonme it by automotive entineers induced, in turn, new 
research by petroleum cii-raists in rearranging the molecular construction of 
both raseous and liquid hycdrocarbens so as to produce fuels that permit still 
higher compression ratics, such as the 100-octane aviation fuel being used by 
our air forces on the fighting fronts today. By chernical mcdification and additicn 
of tetra-ethyl lead, the antixnoc properties of gasoline have been improved fr. 
an avera-re octane rating of 5% for regular-grade jasoline in 1930 to 70 in 1525 
and to 7O in ig4i. premium grades rated 80 and aviation grades up to 100 and 
more, V’ar needs fer aviation gasoline and butadiene probably have stopped 
temporerily the upward octane trend cf motor gasoline. After the war, the 
large capacity for 100-cctane aviaticn gasoline probably wiil iead to the use cf 
higher-compression autcmonile engines, with resuiting greater fuel economy; 
such fuel saving will be needed if the deciine in discovery of new oil reserves 
is not arrested. The everage compression ratio of automcbile engines sold in 
lo2d was 4.131, With the general increase in the octane number of mctor fuel 


sold, the average c: Npress sion ratio was increased to 6.1 in 1935 and to 6.7 in 
1941, 


Mucn of the recent imorevement in the antilmceck properties of gasoline 
has been accomplisned by utilizing the volatile liquid Bee ae jin natura! 
gas and still gases formerly uséd 2s refinery fuel. Here chemists reversed 
the craciiing process of breaking cown the larce molecule of heavy oil into 
smaller gasoline motecules. Felymerizc:.ticn consists of building uo molecules 
of gasoline size by uniting rasecus and ligh:t-vapor moiecules, such as the 
unsaturstes ethylene, cropylene, and butylene, present in large prceporticn in 
crackinz-still gases and the saturated hydrocarbcns ethane, propane, and butane. 
Tae catalytic and thermal nolymerization processes began operating on a com- 
mercial scale in 1935 and.expanded with the incréasing demand for high- octane 
aviation fucl. Abcut iO80 another building-up process, known as “‘alkylation,’ 
attained commercial development and in recent years nas supplanted the poly- 
merization process to a ecnsiderable degree because of lower investment and 
operatine costs. In the polymerization process, 2 molecules of the paraffin 
series are united to oroduce 1 unsaturated molecule, which must be hydrogenates : 
to obtain isc-octane. In the alkylation process, 1 molecule of the paraffin series 
is united with 1 molecuie of the olefin series to preduce a satura er olecule ci 
high-octane value, as, for exarnple, the union of isobutane (Cals ) and butylene 
(C4Hg) to form iso-octane. Both processes are being used siicst cnet Lor 
the production of hign-octane aviation fuel. 


4/ White, A. G.; Hopkins, G. R., and Breakey, EH. A., Crude Petroleum and 
Fetroleum Products: Bureau of Mines Minerals Yearbock 1940, Review 
Ol LUO, Oe Ue : 
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Still more recent developments in the accelerating pace of rearranging 
the chemical eiements cf the hydrocarbon molecule intc a more powerful form 
are the “‘isomerization’’ and “hydrcforming’”’ or “‘uromatization’? and ‘‘cycii- 
zution’’ processes. Isomerizition is the Chenging of one chemical compound to 
ancther having the same cheniical composition and moleculer weight but different 
properties, owing to a change in the structural reiationships of the atoms cf 
carbon and hyarogen in the rnolecule. The conversion of normal butane (C al, 0) 
to isobutane is accornplished commercially by this catalytic process. The 
isobutane is then ccmbined with butylene (C atic) to form iso-octane (Cg, ,) 
for 100-octane aviation gascline, “3 a 


Hyaroforming processes for converting straicht-chain paraffin hydro- | 
carbons to cyclic compounds of the aromatic series, such as tcluene, have been 
applied to the production cf this latter compound ona large scale. It is estimated 
that abcut 1,500,000 barrels of toluene from petroleum will pc required annually © 
for the prcduction of TNT (trinitrotoluene) and cther chernicais. Thisisin  . 
addition to about 700,000 barrels obt:ined as a byproduct in the coking cf cou. 2/ 


In addition to these needs, the netroleum industry is cailed on tc supply a 
large part of the butsdiene required for the producticn of 800,000 tons annually 
of Buna-5S type synthetic rubber. The available supply of butane will be hard- 
pressed te furnish this requirement, as well as that of aviation gasoline. Fortu- 
nately the develcpment and installation (now in progress) of severel new and | 
more efficient catalytic cracking processes, especially the new “‘moving’’ or 
‘fluid-flow’’ catalyst process, promise to impreve both the quality and yield 
of gasoline from crude oil, so that no fear need be entertained of a shortage 
when these installations are comeleted. Sorne of these new refineries have 
produced as high as 70 nercent rasoline from tne stock treated. 


lacement of Coal by Fuel Oil 


Diss 


since the eerliest days cf the petrcleum inductry, refining operations have 
been adjusted to the market dernands for the lighter fractions. Before 1410, 
kerosine and aiterward gasoline sct the pace. The residual portions, almost 
half of the total crude, scught and found a receptive market as gas oil and fuel 
oil. The price of these oils, as of any other byproduct, was set by preveiling 
fuels. 


Liquid fuel was tried on ships before the First World War, and by its 
clese virtually all the navies were burning oil. The merchent marine followed 
the example cf the navies, and the oil-fucled tonnage cf the world rose from 138 
percent in 1920 to 40 percent in 1880 and to 55 percent in 103%. Forty-five 
vercent of the oil-fueled tonnage of 1034 consisted of Diesel-powered ships. 
of Weite, A. Gi, MOpeinS, Gs iio, reno, 11.45, 2nd Coumbe,. f.- Te, Crude 

Petroleum and Petroleum Products: Bureau of Mines Blinerals Yearbook 

1941 (crerrirt chapter), 1942, v. 56. 
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The railroads also have teen increasingly larre consumers of fuel oil. 
Diesel-motored trains and numercus Switching ioc onotives were instelied in 
the last decade. 


Since 1923 the use of fuel oil has spread to various industries, especialy 
for overations requiring flexibility cf heating, accurate control of temperature, 
and freedom from ash. Tne changing distribution of fuel-oil consumption Since 
i¢ac is shown in tatlie 1 and figure 3. The most important recent trend before 
we entered tne war is the ever-accelerating tain of oll heating for homes, 
apartments, and office bulidings. The sale cf heating and range cils increased 
trom Zo million barrels in 125 to 163 miilion-barrels in 1¢41. This quantity 
cf oil is equivalent to 03 million tons or 70 percent of the 1941 production of 
anthracitic coal. In ail its uses, tne consumption of fuel oil alone in 1941 was 
equivalent tc about 125 million tons of ccal - slightly more than one-fifth of the 
total preduction cf all rants of coal for the sarae year, 


Ish a USE Or he PUR is GAs 


Next te Seta eel the most striking dcvelonment of cur bountiful supply 
f fuel is the utilization of natural cas. Once the source of eternal flames ci 

ancient worshinvers cf fire, natural gus is now a premier fuel supplied throuzn 
thousands of miles cf pipe to heat homes end cock meals in half the area cf tne 
United States, It gener ates power for pumping gas and oil in the producing 
_ fields, it furnishes carbon black for filler in automctive tires, and it is beccmirg 
an important raw material for new chemical noreducts. A few deposits contain 
the nonirflamraeble helium now ir:dispensable for the blirans used in combatting 
the submarine menace along our Atlantic coast. 


Although employed for lighting Fredonia, N. Y., as early as 1821, the use 
of natural gas w2s sporadic unti! reserveirs of gas were discovered in the 
search for cil, The firct iron pipe line fcr natural gus - a 2-incn line, o-1/2 
miles long - was bulit in 1lo/d from the Newtc n well to Titusville, Fa. 
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Oil company fuel Gas and electric power plants 


Figure 3.- Sales of gas oil and fuel oil, 1926-41, by uses. 


Data from Crude Petroleum and Petroleum Products, Bureau of 
Mines Minerals Yearbook 1941 (preprint chapter), 1942, pp. 70-83. 
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From Lahee, F. H., Wildcat Drilling and Discovery of Petroieum 
Reserves: Bull. Am. Assoc. Petrol. Geol., vol. 26, June 1942, 
p. 980. 
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uses, thousands of barrels of 42 gallons 


TABLE 1. - Sales of gas oil and fuel oi1l,1/ 1930-41 
(Data from Minerals Yearbook and Petroleum Economics Division, Bureau of Mines) 


eS KCC BIS oo 12985. (9936 


Uses 98011931 _ 
Railroads 67,900; 58,150] 48,908] 76, “508 Be, DD, sa 61,797) 69,458 57,850) 63,255] 68,098 85, 
Ships ' 947152] 83;559| 72,531| 70, 445) 69, 2a 74, 581 80;324| 84,990] 74,266) 79,254] 74,803, 67,635 


32,795) 38,774 


26,510! 27,567] 32,039 
74,798| 60,038] 67,043; 73,940 88,387 


Gas and electric 
power plants 


| 

| abd 29,507 295 143) 23,647| BO oo. 
Mines, smelters, and manu- | 

| 

| 

| 


63,576] 71,326 


26,769) 24,490 


48,500] 51 500! 56,942 


facturing industries 60, 7O2)- 01,236 
Heating oils , 43,279| 40,578; 44,264) 50, , 140! (ORS S Sh OS Aa 11676171118, S26 (186 ,2o2) LOO, one, Mer. 514 
Fuel oil (No. 1) sold as | 
range oil == cae Sa a= Soe ei See SS DP TAT! 2,902) 8,220). S597 aja 
U. S. Navy, Army, etc. Sool! 952038) 7, 968i S000! 7,014) 10,428] 9,241, 9,135) 11,700) 12,872 EOS ae 
Oil-company fuel 65,943) 52,710| 47,700| 46,200 a7, A404: 48, 1G A6, O21| 42,924 ue bl, O2e. joo ,oo0 
Miscellaneous uses Oye: 6,2 2G SSC), i, O50 1 253) 15,199 13, 704| 14 (624 15° 655e/ 46,762 
Total, United States R67, 361. B29, 9.137 301 570) 508, Sage 391) 365 , 985/408, ZOOtA41, € 803 3; 498, 758) 554, BYAS 
Exports and shipments eis 99° 231| 19,994! 20,563| 28,605} 28,948! 34,883 45, 435 paar 
Total ape! Cia | = 368 521,564! 398,910 01558, 926 394, 2988. 443, 9921 487, 236 
Range oil 3,000) 549; 6,84! ah ae 56 io 


2/ Includes all other uses. 
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Other wells and new discoveries followed, first in Fennsylvania, then in 

Vest Virginia, Chio, Kentucky, Indiana, the midcontinent, and California. The 
natural gas of the Appalachian field was absorbed more quickly by the central- 
ized industries and many homes of the East than in the sparsely populated South- 
west, where later extensive reservoirs of oil and gas in Oklahoma, Louisiana, 

Texas, Arkansas, and Kansas were onened. Because of the association of gas 
with oil, the original waste cf gas in these fields was enormcus. Fortunately, 
tie very magnitude of these fields convinced far-seeing industrialists that large 
investments in long-distance pipe lines to centers of consumption would be 
justitied. Beginning in 1926, pipe lines were built, successively, to New Orleans, 
emphis, St. Louis, Birmingham, and Atlanta. The largest proved reserves of 
natural gas in the United States are the Amarillo field in the Texas Panhandle 
and the more recently discovered Hugoton field in southwestern Kansas and 
northwestern Oklahoma. The proved reserves in these two fields are estimated 
to be about 380 trillion cubic feet - enough to insure 10 years of production at the 
vresent rate of consumption. Pipe lines from these fields supply not only the 
nearby otates cf the Middle West but extend tc Denver, Omaha, Minneapolis, 
ct. Paul, Chicago, and Detroit. In the Western States, natural gas from Cali-: 
iornia Supplies most of that State; natural gas is piped from Wyoming to Salt 
Lake City, Utah; and miny of the cities of Montana are supplied from nearby 
fields. In 1941, the volume of natural gas marketed reached an all-time high of 
4.8 trillion cubic feet, and this volume probably was exceeded in 1942. Actually, 
tie total quantity of natura l gas produced probably was some 4 trillion cubic © 
Ot, In 1940 the production and disnosition of natural gas were estimated as 
iSllows 


epoch Mace Cr aC etl Ons Mine (Cl es 
(POM Bas Wells iesadecewe 2,095,180 
From Oil wells.. seosecees Pe icr ere 

WOVE liue Sea iiawedeisaniews 3,504, 100 


Estimated disposition. 


Marketed production ... 2,000 se2c 
FVODPeSSULING jsssvevedecse.. 352,916 
Stored: INC Ound yesdews 14,995 
1sOSSES ANG WASTC essed: 650,957 

HVOLAL sippucdoneaes neeaaanen 3,394,100 


The 655 million cubic fect listed under “losses and waste’’ include residue gas 
Clown to the air from natural-gascline plants and transportation losses but do 
rot include direct waste on producing properties, excent where data are availa- 
cle. Although the waste of at least one-fifth, and probably much more, of the - 
annual oroduction of natural ges is less than before long -distance pine lines 


nf = : i ‘ ° - 
cf Lott, F.S., and Hopkins, G. R., Natural Gas: Bureau of Mines Minerals 
Yearbook 1941 (preprint chapter), 1942, n. 5.. 
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were constructed, efforts should be continued to reduce this loss to a much 
smaller proportion of the total output. One practical method of utilizing 
excess gas incident to the production of oil is to pump it back into the oil 
strata to aid in the further discovery of oil. Such repressuring, and also 
he storage of natural cas in underground reservoirs for future use, have 
meade considerable progress in the last 3 years. 


ct 


Natural Gasoline and Liquefied Petroleum Gases 


About haif of the natural gas produced in the United States comes to the 
surface in association with oil. Even the so-called ‘‘dry’’ gases contain ap- 
preciable quantities of propane, butane, pentane, and higher members of the 
paraifin series of hydrocarbons. From 0.5 to 10.0 gallons of gasoline and 
condensable hydrocarbons can be recovered from 1,000 cubic feet of ‘‘wet’’ 
gas by compression and refrigeration, or by absorption in oil cr charcoal. 
Beginning in 1913, the recovery of natural gasoline has grown steadily toa 
total annual production in 1£41 of 34 million barrels or about 10 percent of the 
total production of gasoline. The average yield was approximately 1 gallonper 
1,009 cubie foot of natural gas treated, 


In the early days of the industry the volatile propane, butane, and pentane 
fractions were allowed to evaporate into the atmosphere to obtain a stable pro- 
duct suitable for blending with refinery gasoline. This procedure not only 
wasted these fuels, but a considerable proportion of stable gasoline was lost. 
Beginning shout 1924, the application of modern chemical engineering in the 
use of bubole-type absorbers and stills with efficient rectifying colurnns elimi- 
nated these losses. The volatile fractions were recovered and transported under 
pressure in tank cars and trucks for industrial fuel and in steel bottles to do- 
mestic consumers. From the modest figure of 223,000 gallons in 1922 the 
marketed production of these liquefied gases increased at an average rate of 
about 30 percent per year to 463 million gallons in 1941. Forty-eight percent 
of this fuel was Supplied to domestic consumers who live beyond the reach of 
gas-distribution systems; 21 nercent was used by industrial plants, 14 percent 
served as internal-comibusticn-engine fuel, and 10 percent was converted into 
chemical compsunds. | 


The outbreak cf the war brought vital new demands on these hydrocarbons, 
not only for supplying convenient cooking and heating fuel at many military 
camps, but also for use in war production plants and as raw materials for 
10Q-octane aviation gasvline and synthetic rubber. By the removal of four 
hydrogen atoms, butane (C,H : () is converted to butadiene (C 4H), which com- 
prises three-fourths of the raw material that is copclymerized to form Buna-s 
rubber. Butane also may be converted to. isobutane and then combined with 
butylene for the production of iso-octane (CgH718) which is a high-octane blending 
afent in aviation gasoline, Propane, likewise, provides high-octane values after 
beirg chemically cornbined with berizol to from cu:mene (Isopropylrenzene, CoH) 
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It is evident that we are on the threshold of new developments of major signi- 
cance in the future utilization of these hydrocarbons, which, but a few years 
aco, were wasted in ariounts urbe! ievable from tur r present point cf view. 


COAL PRODUCTION AND. UTILIZATICN 


Let us turn now te the sh eneing use of oe - once our only mineral fuel - 
now supplying a little more than half of our energy consumption. I have traced 
the rise of petroleum and natural gas which, together, in 1941 provided 42 
percent of the energy consumed. These fuels replaced coal in both domestic 
énd commercial use. The fuel oil and gas oil used in 1941 were equivalent in 
heating value to 126 million tons of coal. Increased use of fuel oil is peSpone le 
for a large part of the decline in the use of anthracite for domestic heating, and 
together with natural gas has almost completely replaced the use of producer 
gas from coal in the United States.. In the steel industry, surplus gas and tar 
from byproduct coke ovens have added their quota in replacing gas producers 
for heating open-hearth furnaces. In 1941 natural gas supplied 69 percent of 
the volume of gas and 79 nercent of the eneryy Sold in gaseous form to domestic 
and commercial consumers by public-utility gas companies _/ In recent years, 
construction of coke ovens has bcen limited by the demand for coxe rather than 
by the demand for gas, | 


Increase. of Fuel Efficiency in the Use of Coal 


‘Increased efficiency in the use of coal aiso has ecntributed in a inarked 
denne to the decline in the consumption of coal. Since 1899 the average con- 
sumption of coal per kilowatt-hour of electrical energy in public-utility power 
stations has declined from 7.05 pounds to 1.34 pounds in 1941. Since the most 
efficient modern stations are producing 1 kiiewatt-hour from 0.8 pound of coal, 
further decrease of the average may be expected as new equipment replaces 
the old. Other indicators of the effect of increasing fuel efficiency on the con- 
sumption of coal since 1919 are: Reductions in average consumption of loco- 
motive fuel from 170 to 111 pounds (34.7, percent) per 1,000 gross ton-miles 
freight service; from 18.5 to 14.9 pounds (19.5 percent) per passenger-train 
car-mile; from 3,977 to 2,828 pounds (20.9 percent) of coking coal per gross 
ton of pig iron made: and from 3.2 to 1.3 pounds of coal (59.4 percent) per 
kilowatt-hour eenerated by public-utility power plants. These savings of coal, 
renging from 20 to 60 percent, show what can be done by applying the resuits 
of fuel-efficiency research to the design and operation of fuel-using equipment. 
It is conservatively estimated that the extension of such work to all coal 
utilization could effect an annual saving of 5 percent of the coal consumption. 
At present, it would amount to 30 million tons a year~-an important item in 
view of the scarcity of manpower and railroad cars. 

7/ Corgan, J. A., Ridgway, R. H., and Coleman, A. V., Pennsylvania Anthracite: 
Bureau of Mines Minerals Yearbook 1941:(preprint chapter), 1942, p. 15. 
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Mechanical Mining and Preparation of Coal 


In the commercial competition between coal on the one hand and petroleum 
and natural gas on the other, lower cost to consumers and availability at all 
times are the principal factors favoring the use of coal. Realizing this condition, 
the coal industry in recent years has civen special attention to lowering the cost 
of production and improving the quality of its commodity. Improved machinery 
has been designed for cutting coal at the face and loading it mechanically into 
cars.. Underground conveyors have been installed - in one instance, 4 miles long. — 
The total percentage cf bituminous coal and lignite mechanically loaded under - 
ground increased ranidiy from 12 percent in 1935 to 27 percent in 1£383 and to 
380 percent in 1940. Tne ecneral increase of mechanical mining operations and 
large-scale mechanical strin mining has made it possible for the coal industry 
to meet successfully the greatly increased demands of the war program, even 
though seme 60,000 of the 450,0°0O bituminovs-coal miners have left the mines 
because of the draft or to accent higher-paid Jobs in war plants. 


Reduction in the ccst of mining coal has been followed on a lesser scale 
by improvement in the quality of ccal. Washeries and cleaning plants have been 
installed at many mines for reducing ash and sulfur to the lowest practicable 
limits. About 15 percent of the coal produced in 1535 was washed or air-cleaned. 
This proportion increased to 18 percent in 1938 and to 22 percent in 1940. More 
progress shculd be made by the coal industry in including cleaning plants as 
essential parts of their mine installations. Uniformity of product is an important 
asset in nolding a satisfied customer. A good preparation plant provides fuels 
of definite size gradation and constant ash and suifur content, 


Residential Stokers _ 


To hold the house-heating trade coal producers, in cooperation with 
appliance manufacturers, have made considerable progress in developing im- 
proved automatic stokers that have much of the convenience of gas or oil 
burners at a lower cost for fuel. The sales of mechanical stokers for residental 
use have increased from 7,000 in 1932 to 76,000 in 1936 and to 179,000 in 1941 &/ 


Attention also has been given to the improvement of simple room heaters 
for burning bituminous coal without the production of smoke, and it is predicted 
that several new stoves of this type will be on the market after the war. 


The treatment of coal with oil, to allay dust and to prevent difficulty in 
unloading cars due to freezing, had hecome so popular that the prohibition of 
this use of oil in 1942 created a real hardship for the coal industry. Solutions 
of hygroscovic salts combined with ecrrosion inhibitors continue to be available 
and are used for antidust treatment. 


8/ U.S. Department of Commerce, Bureau of the Census, Factory Sales of 
Mechanical Stokers: Gierent Statistical Service, February 0. 19435 Ds, Ze. 
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DISTRIBUTION CF ENERGY CONSUME TION IN’ 1940 


Eaving reviewed the aeeree eenaiiens of fuel: Sao and dernand duri ing 
the last 30 years, let us consider the situation before the United States entered 
the present war. The distribution of energy consumption in 1540 - a year in 
which tne total ccnsumpticn of energy was almost as. high as in 1929 - is given 
in tables 2, 3, and 4. In round numbers, residential, office, and public -buildinz 
heating consumed 20 percent, transportation 30 percent, and public utilities, | 
coke ovens,’ manufacturing and miscellaneous industrial uses 50 percent of sur 
energy supply. Coal constituted 52 percent of the fuel for heating residential, 
office, and public buildings, 4 percent of the energy source for driving ships, | 
SO percent of the fuel used by railroads, and 70 percent of the fuel supplied to 
public utilities, coke ovens, and manufacturing and miscellaneous industrial 
plants; petroleum served as 50: percent of transportation fuél, including 100 ~ 
percent of rcad-vehicle and airplane fuel, $6 percent of marine fuel, and lo 
percent of railroad fuel;. natural.gas comprised 14 percent of the fuel used for’ 
heating residences, offices, and public buildings and 18 percent of the fuel uses 
in manufacturing and miscellaneous industries. It is evident from this review 
that at present petroleum is the essential fuel for all transportation where 
internal-combustion engines are used as the source of motive power. This 
means most marine transportation and all rcad vehicles and airplanes. Ina 


" - peridd: of declining production of petroleum, such.uses are likely to persist 


at the expense of other uses for petroleum, suc has industrial and domestic | 
heating. Let us consider, now, the national reserves of fuel as wey: appear in 
the light of Pe mowledge, 


NATIONAL, RESERVES OF FUEL 


During 1935 the United States produced and consumed one-third of tne 
world production of coal, two-thirds’ of the petreicu:n, and $5 percent of the 
natural gas. We have alittle more than one-half (8.9 trillion tons of coal an 
lignite) of the world reserves of cecal and probably a rauch smaller proportic on 


‘ae SOL TAS total reserves of oil. More than three-fourths of the ofl produced inial: 


eountriés since ue discovery well was drilled in 1859 has come from ee 
' wells. 
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Reliable estimates of the total national reserves of petroleum, unlike those 
of coal, cannot be made. We can deal cnly with the proved reserves. In 1934 tne 
Geological Survey estimated the oil in the ground recoverable by the current 
metnods of production to be 18 billion barrels. This reserve was increased 
rapidly in the next 4 years and reached 19.4 billion barrels in 193%. Since 
that date the development of proved reserves paced production until last year, 
when output exceeded discovery. The Committee cn Petroleum Reserves of 
tne American Petroleum Institute estimated the proved petroleum reserve to 
be 21.2 billion barrels on January 1, 1942 and 20.7 billion barrels on January 
de V4 Sigs e/ As shown in figure 4, discoveries of new oil fields have been de- 
clining since 1937, and since 1939 they have amounted to less than half of the 
current production. Reserves during the last 5 years have been kept up by 
extensions and revisions of estimates of reserves in old fields rather than by 
the discovery of new fields. We cannot forecast future rates of discovery, but 
unless new oil fields approaching the magnitude of the East Texas field are 
found, it sdon will be necessary to withdraw the use of oil for ordinary heating 
purposes that can be served by coal. Regardless of whether we are on the 
threshold of a permanent decline of petroleum production or whether new 
discoveries will postpone this period for several decades, it is evident that 
our reserves of gas and petroleum are small compared to reserves of coal. 
This comparison is illustrated graphically in figure 5, where the areas are 
drawn to scale and all the fuels are expressed in equivalent tons ot bituminous 
coal of 13,000 B.t.u. per lb. calorific value. 


The deposits of oil shale, largely in the Rocky Mountain States, are 
estimated to contain a potential: supply of $2 billion barrels cf crude oil - an 
amount sufficient to maintain the nee annual rate of oil production fer Go - 
years, 


9/ Howard, W. V., Proven Reserves: Oil and Gas Jour., vo:. 41, no. 28, 
‘January 28) 1948, p. 65. | —_— | 
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The ultimate reserves of natural gas cannot be ecu and geologists 
have not given as much attention to estimating the proved reserves as they nov 
to petreleum, Ralph ©, Davis, an authority cn the production of naturel gé2s, 

estimates the prcved reserve as of January 1, 1942, to be 85 trillion cu. ft. 

At the 1041 rate of 2.77 trillion cu. ft. of production a year, this quantity wou.t 
last 30 years. Here also, new sources will be discovered; and the life of the 
fields, no doubt, will be extended greatly as growing social control will pronitit 
waste and low-grade use of this ideal fuel. | on 


Tne original reserves of coal and lignite are estimated to have been 3.2 
trillion tons - enough to cover the entire State of Chio (area, 41,00C square 
miles) to a depth of 75 feet. Not more than 2 percent of the original supply of 
bituminous coal and about 30 percent of the anthracite have been exhausted. 4 
the 1041 rate of energy ccnsumption, assuming that coal will carry the load 
after oil, gas, and oil snale are exhausted and allowing 80 percent for mining 
losses, coal would last 1,600 to 2,000 years. (See table a 


However, there certainly will be an increase in energy demand: an 
increase at the rate cf increase prevailing during the twenties would cut the 
period to some 500 years, and shortage of sunply would be felt in the:-Avralacnisz 
field in 100 years. The superior coals of the eastern region comprise only one- 
seventh of the total reserves. About 40 percent, in terms of heating value, cf 
the total reserve consists of sutbitumincus coal and lignite, situated in the. 
western part of the ccuntry, far from present centers of population. Much of 
the reserve consists of relatively thin or inaccessible beds that are difficult 
and expensive to mine. Exhaustion of 30 percent of the anthracite reserve has 
increased the cost of mining considerably. The same situation will develop 
relatively socn with respect to the best bituminous coon which permit low-cost 
mining. | 


4 


INFLUENCE OF WAR ON DEMAND FOR FUELS 


With the excertion of motor gasoline, war conditions. have increased 
greatly the demand for virtually all kinds of fuel. Liquid fuel is fundamental 
to modern warfare. Aviation and motor gasolines are required for airpianes, 
tanks, and motor vehicles; and fuel oil and Diesel cil are used for propelling 
ships and submarines, Two-thirds of the tonnage of all materials consumed 
in expeditionary ioe including their transp: ortation and protection, is said 
to. be petroleum,- 10/ Increasing quantities of bituminous coal and anthracite are 
needed, not only to serve the expanded industrial program for which coal 
normally is used but also to replace fuel oil in the Eastern States, New Englans, 
and the Facific Northwest. Natural gas is being transmitted at maximum pice- 
line capacity to an expanding group of domestic and industrial cone ee and 
to a nurnber of new war industries and military camps in the natural-gas region. 
10/7 Cole, Wm. P., Jr.,(retiring chaiminan, House Petroleum Subcommittee), 
Letter to President Roosevelt on Petroleum Under War Conditions: 

Congressional Record, vel. 88, October 22, 1 $42, pp. A4075-A4070. 
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TABLE 7. - Estimated mineral-fuel reserves of the United States 
Equivalent tons bituminous i c 
Coal rom 15 7OOO teu. (Ate aie 3 
per lb. calorific valucl/ | Iga rate oF 
Reserve Production] Recovery, production, 
Description Jan, 1, 1942 Mas! fears 
i (done Slur 6 
Anthracite...billions of net tons 8/22 a7 
Low-volatile bituminous coal;s,.do.!/ 3/ 3/56 366 
High-volatile bituminous coal.do.1/ 44319 aS le 
SubbitUMANOUS COAL. ..s.s esses Come, 3/819 ~ 
ore AeG se EOesmee aie «ese * - do. 3/940 ay 
Total, all ranks of coal...do. SVAN 3.003 


Heating values used in conversion: mthracite, 12,700 B.t.u, per 1b.: low-volatile bituminous coal, 14,000 B.t.u. per 1b. 
high-volatile bituminous coal, 13,500 B.t.u. per 1b.; subbituminous coal, 9,500 B.t.u. per 1b.; lignite, 6,700 B.t.u, per 
Pee oude peuroleum, 6,000,000 B.t.u.,.péer bbl.; natural gas, 1,,000°Bst.u. per cu.ft. rae Jide 


Years! life is computed by the following formula: colum 6 x column 8, 
ss 100 x Columa 7 

Hendricks, T, A., Chapter I, Coal Reserves; Energy Resources and National Policy: Rept. of Energy Resources Committee to 
National Resources Committee, January 1939, pp. 281-286: ; Ev AY 4 | 

Reserves as of January 1, 1942, were computed by deducting 153 percent of the total. coal.mined before this date to: allow 
for the 34.7 percent of the coal in the ground that is not recovered in the prevailing mining practice. 

Corgan, J. A., Ridgway, R. H., and Coteman, A. ‘V,, Pennsylvania Anthracite: Bureau of Mines Minerels: Yearbook 1941401942, 

fe ' 

Beebe or U. S. Coal Commission; part DI, 19253°p. 655. U/ Includes some medium-volatile coal, - 

‘Total production of low-volatile bituminous coal is estimated as 90 percent of the production of bituminous coal in 
Districts 1 and 7 of the Bituminous Coal Division. On.this basis approximately 20. percent of the total production of 
bituminous coal of the United States is low-volatile.coal, and the remainder is high-volatile plus subbituminous coal. 
The production of subbituminous coal is estimated from detailed county production reports of Montane, Wyoming, and 
Colorado. The production statistics are taken from the chapter on Bituminous Goal and Lignite, Bureau of Mines Minerals 
Yearbook for’ 1941. ; | 

9/ Report of U: S. Cdal Commission, part III, 1925, p. 1857. % 

0/ Bituminous end Lignite Coal Tables, Bituminous Coal Division, Department of the Interior, January 1948, p. 100. 
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TABLE 7. ~ Estimated mineral-fuel reserves of the United States - (Cont'd. 


Equivalent tons bituminous 
coal or 13,000) Bt. u. 
calorific valuel/_ 


f Life at 


| 
| 


Reserve | per Jb). 941 rate of 
original] Jan lig Exhaustion ,| eae Production |Recovery, production, 
Deseripei on ~" reserve “1949” percent - 1941 ercent 
il dat ; 2 | Teh 4 oa tee ooae 
Petroleum, proved PeSCrve......+. 
;billions of bbis.,,,, 11/45) 12/20) 56°. | 48/1, 404 14 
Oil in “Oil shale, Bea ret oes eo 88) 92 921 } | . 0 14/100 
Natural gas, prove reserve. ‘ : 
hae - et et OMS: oH cu. cet, LY 135)" 18/5} 388 19/9, 710 : | 14/100 
Total, all fuels | VE ef a 4 Tp WPI Daas 1°69..8 
1i/ Proved reserve on January 1, 1942, plus p producti ion aa 1859. to 1941; inclusive. i & ; 
12/ Estimated by Committee on Petroleum Reserves of -Chewmerican Petroleum Institute. White, A, G., Hopking, @. Rh... Breakey, 


1. A., and Coumbe, A. T., Crude Petroleum.and Petroleum Products: Bureau of Mines Minerals Yearbook 1941, 1942, pp. 


a 
18/ ‘See footnote 8/. . * ¥ 
14/ Reserves of petroleum, oil shale, and natural.gas are based on oil and-gas .recoverable by present-day methods. 
TD) Wagekhesiers Depa, The Oil Possibilities of the Qi1 Shales of the United States: -Federal O11 Conservation Board, .Rept. 


ales January 190285 DD. 3714 

16/ At 1941 rate of pe stroloum production. : 

17/ Proved reserve on January det lB42, pause Bh anen' eoduetaon PromdiG06 Ro 1941, Metiaive, Total marketed production up 
to-Jénuary 1, -1937, Ls given as: S7T7OL-triligon-euble feet, by*Ralpa Ww. Richards, Chapter 3, Natural-Gas Reserves; 
Energy Ro sources and National Policy; Report of the National Resources Comnittce, January 1939, pp. 294-297. Marketed 
production from 1S! to. LO4h imebosive, “was, 12.611 trillion ew) tts, F. St hott and G@, RR. Hopkins, Nawuea Gees 
Bureau of Mines Minerals Yearbook 1941 (preprint chapter), 1942, p. 2. Marketed production up to January 1, 1941 is 
BDratts Pinetop tel ORB eondt Gi. 

18/ Davis, Ralph E., Natural Gas Supply of the United States: Interstate Oil Compact Quarterly Bull, vol. 1, October 1942. 

rc p. DA, Pub. and distributed by Interstate O11 Compact Commission, 437 State Capitol Building, Oklahoma City, Okita, 

No, |11, 2942, pp. 222-6; Oli andiGas Jour?, “vol. 417) SNeni22 WjOctopes ss. LOd2 0p. OSs 


ee also Gas, vol. 18, 
19/ Med ae roduetion, Lott, F. a, end Hopkins, i@i Rie. Neitiuiceeu: Gas: Bureau of Mines Minerals Yearbook 1941 (preprint 


Chapter), 19462, p. 1. 
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The most urgent of these demands have fallen on the petroleum industry. 
It has been obliged to expand greatly its facilities for the production of aviation 
lubricants, 100-octane gasoline, and toluene for explosives. The industry also 
is engaged on an intensive program of developing processes and building new 
plants for the manufacture cf butadiene from petroleum and naturai-gas 
products for the production cf synthetic rubber. 


‘The coal industry, with its ample reserves, has been supplementing » 
petroleum and natural gas wherever possible. The anthracite operators of 
Pennsylvania are increasing their production schedules at the rate of 5 million 
tons a year to replace fuel oil with hard coal in the Eastern and New England 
States, where lack of adequate transportation facilities from the interior oil 
fields has interrupted the usual supply. Railroad transportation with energy 
derived from coal is replacing much of the motor-vehicle transpcrtation that 
has been stopped to conserve rubber. Pulverized coal has been found to be a 
satisfactory and cheaper substitute for fuel oil in metallurgical heating furnaces. 
Many oii-to-coal conversions have been held up only because of shortage of 
equipment. Colloidal fuel--- a mixture of coal dust in oil-- may offer a partial 
substitution for those who cannct instali coal-burning equipment. cere in- 
dustrial eee are in progress with this type of fue.. 


The great expansion of the steel industry in connection with the war 
program has required a corresponding increase in the production of metal- 
lurgical coke. From 57 million tons of ccke in 1940, production has increased 
to 60 million tons in 1941 and 70 millicn tons-in 1642. It is estimated that 5 
roillion tons will be required in 1943 and 7S million tons in 1944. Ten percent 
of the 143 production will be beehive coke. Ternporary resumption of beehive 
coking is justified by the comparatively low investment required to rehabilitate 
old beehive ovens; however, it is regrettable that the byproducts, which are 
especially useful in the war program, are lost, The average yield of such by- 
products per ton of coal carbonized in the United States for 1940 is: Light oil, 
3 gallons; tar, 9 gallons; ammonium sulfate, 22 pounds; and surpius gas, 6,800 
cubic feet. The surplus gas not required to heat the coke ovens is used for 
heating furnaces in nearby steel plants or distributed in city gas lines. All of 
the byproducts are essential materials for manufacturing munitions or war 
equipment. The light oil contains benzol, toluol, and xylol. Benzol is cur only 
source of styrene, which comprises 25 percent of the raw material that is 
polymerized to form synthetic rubber. Picric acid, used in explosives, and 
phenol,:used in making bakelite and other piastics, aiso are made from benz ol, 
as is cumene, a high-octane blending agent for aviation gasoline. Toluol and 
xylol are nitrated to make explosives for shells and mines. 


Coal tar contains phenols, cresols, and higher-tar acids, which are in 
great demand by the rapidly growing plastics industury, and uses are found 
for all the pitch that can be made in the pEodner en of carbon electrcedes for 
the expanding aluminum industry. 
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Ammenium sulfate, normally used as a constituent of fertilizers, is 
required in tremendous amounts fcr the manufacture of explosives. In fact, 
much additional ammonia is made directly from the nitrogen in the air to 
supply the large quantities of explosives required in mnodern warfare. Here 
also coal plays an important role in the manufacture of hydrogen from water 
gas. One cubic foot of nitrogen is combined with 3 cubic foot of hydrogen to 
male ammonia. Ammonia is oxidized with air to make nitric acid, and nitric 
acid is used for making trinitrctoluene (TNT) and nitrocellulose (smokeless 
powder), two of the most important military explosives, 


‘The resoonse cf the depressed anthracite industry to the war stimulus 
is exnibited in the rise of production from 61 million tons in 1940 to 56 millior 
tons in 1€41 and an estimated 50 million tons in 1942, It is believed that 65 
million tons of anthracite will be required in econ 


The upward trend inthe een of Bituaneus Seat and lignite, as 
influenced by the growth of defense and war industries, is evident in the 
growing prouuction figures since 1939, Frorn 451 million tons in. 1940 pro- 
duction increased to £11 raillion tons in 1941 and to 580 million (estimated) 
tons in ltd2. The Cffice of the Solid Fuels Coordinator for War estimates 11 
that €00 million tons of bituminous coal and lignite will be required in 1943.— 


To achieve this record productien of 655 million tons of all ranks of coal 
in 1943, in the face of growing wartime handicaps of lack of transportation, 
manoower, and new equipment, is a problem that calls for the best efforts of 
the mining and transportation industries. These are being given by the Gcvern- 
ment and industry, with the aid of the Solid Fuels Advisory War Council. In 
1942, the snorta ees of coal were avoided fcr the’ most part by conducting a 
‘vigorous campaign to store co&l during the normal periods of low consumpticn. 
Storage of bituminous coal in the hands of users and deaiers reached an all- 
time record of $1 million tons cn December 1, 1642. By storage in perioas 
of lower consumption and by increase of working hours, it is hoped to maintai= 
an adequate suoply of coal and to avoid the difficulties of rationing and allocai: 
that ctherwise would beccme necessary. 


With respect to the supply of petroleum fuels, the greatest difficulty has 
been caused by the enormous shift in means of transportation from the oil 
fields to the East coast, occasioned by loss of coastwise transvortation in 
tankers. The railroe ‘ds have done a marnificent job in meeting this emergency, 
and completion of the pipe lines now under construction will go far toward taxin 
care of the most urgent needs. 


, 


Tt ‘Thoraas, Thomas J., Coal Mining Has a Responsible Jcb in 1642! Min. 
Cone. Jour., vol. 29, no. 2, February 1943, p. 50. 


C337 - - 22 - 


Google 


LC. 7261. 


The greatest concern for the future supply of oil is the continuing decline 
during tne past 4 years in maintaining prcved oil reserves by the discovery of 
new fields. This decline calls for a marked increase of exploration in order 
that the witndrawais from existing fields will not reach tne point wnere the 
total recovery is diminished. Teo avoid this contingency, the Petroieum 
Administrator for War has reconimended drilling 4,500 wildcat ae during 
the present year in compzrison with 3,045 wells drilled in 1942.42/ ff this 

enlarged exploration program is unsuccessful in restoring our former rate 
of finding new reserves of oil, the present trend of sub:tituting coal for the 
ndustrial and domestic use of fuel oil is likely tc continue, and ultimately 
Supplementary supplies of automotive fuel from cil shale, coal, and vegetable 
products will be required. It is too early to make any definite predictions in 
this respect, but it is not too scon to give thoughtful consideration to the 
problem, : | 


PROBABLS FOSTWAR TRENDS IN FUELS SUPPLY AND DEMAND 


Any evaluation of postwar trends of fuels supply and demand in the United 
States depends to a large degree on two unknown factors, first, the duraticn and 


victors of the war; and second, the discovery of new reserves of 911 in the 


United States, in other countries of the Western Hemisnhere, and in the Eastern 


Hemisphere, The Eon. William P. Cole, Jr., retiring chairman of the Petroleum 


Subcominittee cf the Committee on Interstate and Foreign Commerce of the 
Hiouse of Representatives, ina letter to the Fresicent, stated that: 


There is a serious lack of understanding among beth officials 
and laymer as to the real situation with respect to the sunply of 
petroleum products for the conduct cf the war. They have heard 
about the estimated 18 to 29 billions of barrels cf crude petroleum 
remaining in the cil-fields of this country and have the idea that 
this is a 13 or i4 years’ supply at our present rate of consumption. 


There is no justification for such a belief. It will take many 
more than 14 years for this oil to be produced. Some of this oil 
will not be produced for 50 years 


With our present transportation and present rate cf discovery, 
Seiee any regard for ccnservation, we will be short of oil within 
2 years. 


Another misconcention widely held is that the productive 
capacity cf the present crude oil-producing facilities of this country 
far exceed the quantity of crude oil currently being consumed. 


12/ DeGclyer, E., Petroleum Exploration and Development in Wartime. 
Oil and Gas Jour., vol. 41, February 25, 1¢43, p. 52. 
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It is true that if every oil well in the United States should 
bce produced to canacity for a single day, the crude oil produced 
would exceed by several million barrels the amount which we 
use each day. on oe an oll well or an oil field at its full 
capacity results such a waste of gas and cuch disruption of the 
ever-present hae arse sait-water ‘Level as to result ultimately 
in a Shameful and incurable waste. Fetroleum engineers have 
proven that the wide-open ficw of wells results in at least one- 
tnird less cil being uitimately recovered from the ground than 
when properly produced. 


In closing his letter to the President, Judge Cole gave a brief comparision of 
recent discoveries cf oil in the two great oil regions of the world— the Missis- 
Siprl embayment-Caritbean oil region and the Mesonotamia-Caspian Sea oil 
reviow— and directed attention to the effect on our fortunes whether the Unite: 
cr Axis Nations win control cf the oil resources of the Eastern Hemisphere. 
He wernt cn te state that: 


Both revions have about the same araount cf preven reserves 
ci petroleum, but in prospective reserves, we are very infericr 


During the last year we drilled 8,400 wildcat wells and dis- 
covered 400,000,0C0O parcels of new w oil, about one-fourth of.our 
consumption. 


In the region at the head of the Persian Gulf (only a perticn 
of the mainarea), the last i00 wildcats have discovered | 
1Z,000,000,00C barreis of oil. 


The per-well ratio of discovery for wildcat wells is as 1,000 
is to 1 as between the head of the Persian Gulf and the United States. 


These wells at the head of the Persian Gulf can be produced 
almost without cost, and the per ton of material per barrel of pro- 
duction is a tiny fraction of our cwn because the wells are all new, 
large, and flow under great pressure. 


In 1935, Snider and Brookst3/ predicted the probability of a considerab.e 
Shortage of domestic petroleum by 1945. They stated that: 


The prospect is apparently for a continuation or only a Slight 
modification of the present Situation until a shortage of domestic 
petroleum materializes. Domestic petroleum will then gradually 


138/ Snider, L. C., and Brooks, B. T., Probable Petroleum Shortage in the 
United States and Methods for Its Alleviation: Bull. Am. Assoc. 
Petrol, Geos VOle20, 1936; 0. 40: 
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be replaced by imvorts and substitutes in relative prcportions 
and at price schedules not now predictable beyond a practicable 
certainty that tne prices will be anpreciavly higher than the 
present ones. | 


Ina recent article, +4/ the sarne authorities state that: 


Unless adequate supplies cf crude petroleum are made 
available, either by restoring imports or new discoveries (which 
does not seem prcokable), the refining industries as well as many 
established uses cf retroleum products face radical and extensive 
Chanyes, 


It is evident from these statements that the postwar trend probably will 
be in the direction of greater conservation of our national petroleum resources 
and their more effective utilizetion. Wartime progress in the production of 
high-octane aviatiou zasoline probably willtlead to its use in improved types of 
high-compression internal-combustion engines,. which will increase greatly the 
mileage obtainable from a gailon of gasoline. In additicn, the new facilities 
for the production of unsrececented quantities of the light metals aluminum 
and magnesium will make it possible to effect a considerable reduction in the 
weight of motor cars and trucks, which, in turn, will result in further reduction 
of fuel requirernents. Thus it is possible that 50 percent greater mileage per 
gallon will be obtained in the use of these future motor cars anf fuels. Further 
economy in the use of liquid fuels also may be expected through additional 
develonment and wider use of Diesel engines. 


After the war the petroleum industry, with the help of its large research 
organizations, shculd make renewed progress in recovering oil more completely 
from partly depleted reserves end in obtaining greater yields and improved 
quality of refined products from crude petrcleum. 


AS prices of motor fuel rise owing to decreasing supplies, more ate 
tention will be given to secondary recovery from nearly. exhausted fields 
and to the application of more expensive refining processes, such 2s | 
pressure hydrogenation of low-grade crudes. It is prdbable also that the . 
Fischer-'Lropsch process. will be applied to the conversion of natural gas 
to gasoline. Estimeatesl6/ presented at recent House of Representatives 
14/ Brooks, B. T., and Snider, L. C., The Petroleum Shortage in.the United 
States: Oil and Gas Jour., vol. 41, no. 37, January 21, 19438, p. 28. 
1$/ Farish, W. S., Appendix I, Hearing on Production of Gasoline from Coal, 
and Cther Products: Subcommittee of the Committee on Mines and 
Mining, House of Representatives, 77th Congress, June 17, 18, and 20, 
and July 15, 1%42, pp. 1038-110. | 
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subcomn nittee neagiare rave the cost of such gasoline as 8.8 cents per gallon, 
uSing natural gas costinz 3 to 5 cents rer 1,0C0 cubic feet. It was thought that 
under these conditions this process would compete with gascline frcm crude 
oil at $2,00 2 barrel. Larre reserves of natural gas are available for such 
conversion in perts cf the United States remote frorn our present centers of 
ponulation anc industrial activity. 


When these and other technical developments and the importation of oil 
frorm foreign sources fail to meet the demand, prices probably will have ad- 
vanced to the point wrese the ees of. automotive fuel from oil shale, coal, 
lignite, and renowcbie vege takle sources will be econornically feasible. Most 
of our bituminusus ceel and Nealte Cun Le — fied by the Bergius pressure- 
hydrogenation process, and all renks and grades of coal can be converted to 
liquid fuel by way of water vas, es devel: Oned 7% Fischer and Tropsch. Both 
processes are in cco mmenciel use in Germeny, where more than half of the 
supply cf gascline is thought to be made frorn bituminous and brown coal. 
Costs by these snetlods are ectimieted to be three to four times that of pro- 
ducing gasoline fre yn petreieum in the Unitec States. 


Obviousiy, any decline in petr. Oleum supply will increase mine use of coal, 
except for additional natural gas made avaliable by the construction of more 
long-distence pire lines. Most of the industrial conversions from fuel cil to 
coal are likely to remain on coal after the war. Higher prices for fuel oil will 
discouraze new installations using this fucl. 


Use cf distillate fuel oil for residential heating and range oil for cooxing 
will continue even at higher prices than those vrevailing today. However, mucs 
progress has been made in autcmatic stokers for sclid fuels and the use of 
these oul increase at more rapid rate when norrnal conditions are resumed. 
Ultimately the need for motor fuel will raise the price of residential fuel oil te 
the point where most house heaters will bé converted to coal and products ct 
coal. 


Renewal of pre-war municipal activity in reduction of the smoke nuisance 
will require smokeless combustion cf cval or the manufacture of smokeless | 
fuels from coal. This requirement will provide an outlet for the increased 
quantities of coke that will be availabie from the new byproduct ccke-oven 
capacity that was installed during the war to supply the increased needs for 
steel production 4 | 7 

In summarizing the relative position of the vericus fuels during the war, 
it is certain that each form of fuel - solid, liquid, and gaseous-« has had funda- 


ment2limportance. The ngeregate supply hes equaled ‘the demand, although 
there have been severe Shortages in certain lccalities. Some cf these will pe 
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alleviated by next winter,.but others may develop. Relatively, the situation 
with respect to both oil and coal has been more satisfactory thus far than 
during the last war. Our greatest lesson is an appreciation of the great 
military value of petroleum preducts and the necessity of a national point 
of view in utilizing this much more limited national resource as compared 
with our abundant reserves of coal. Let us hope that we shall follow a. 
sound, rational policy in making the best use of a rich heritage of mineral 
fuels. 
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